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Introduction 
In integrated systems it is common to use the no-tillage 
method. The adoption of this method improves the system's 
sustainability (Laurent et al. 2011). It is necessary to 
understand the effects of the integrated systems on sward 
structure and its consequences in the grazing process and in 
animal production. The intake rate of grazing animals is 
primarily responsible for the animal performance (Coleman 
2006), which short-term depends mainly on sward structure 
(Laca and Demment 2006). The sward height has great 
influence on the animal decision on where to take the next 
bite (Mcgilloway et al. 1999). The hypothesis of this work 
was: is there an optimum sward height for ryegrass (Lolium 
multiflorum Lam.) to maximize the intake rate by grazing 
animals and does this height vary depending on the 
existence of the base layer of straw canopy? 
Method 
The experiment was conducted at the Canguiri 
Experimental Farm of the Federal University of Paraná, 22º 
30'58" and 26º43'00" latitude south and 48º 05'37" and 54º 
37'08" longitude west, Southern Brazil, between July and 
August 2012. Treatments consisted in defining two 
methods of ryegrass establishment, with no-tillage and with 
conventional tillage, with four sward heights (8, 16, 24 and 
32 cm). A randomized complete block design was used in a 
factorial arrangement with two replications. Three adult 
sheep of Suffolk breed, aged 31 months and with mean live 
weight (LW) of 73.2 ± 3.9 kg were used. The animals were 
equipped with IGER Behaviour recorders (Institute of 
Grassland and Environmental Research, London, UK). To 
determine intake rate, the double weighing method 
described by Penning and Hooper (1985) was used. The 
experiment was conducted once pasture reached the pre-set 
sward height for each treatment. The sward height was 
measured from 200 random points pre- and post-grazing 
per experimental unit. To determine forage mass and 
botanical composition in each experimental unit, three pre-
grazing samples (0.1089  m² each) were cut at ground level. 
JMP software version 10 (SAS Institute Inc., Cary, NC, 
USA) was used for statistical analyses. Analysis of 
variance was performed at 5 % significance level and when 
differences in treatment means were detected, a Tukey's 
test was used. Regression analyses were also performed for 
sward and animal data. 
Results  
Sward heights were close to the desired treatment levels (P 
<0.001). Herbage mass was higher (1278.4 kg/DM/ha; 
P<0.05) in conventional tillage than in no-tillage (784.6 
kg/DM/ha). Differences in herbage mass between the two 
methods were especially evident at 8 and 16 cm sward 
heights. This can be attributed to the effect on botanical 
composition, the no-tillage method having a greater amount 
of invasive plants (P<0.05) than in the tillage method of 
ryegrass establishment. The ryegrass establishment 
methods did not affect the intake rate (P = 0.458).  
Therefore, based on this functional response, the 
management recommendation is for using intermediate 
sward heights. The highest intake rate was observed in 18.3 
cm sward height, with a maximum value of 0.18 g 
DM/LW/min, independent of the methods of establishment 
of ryegrass. Considering that animals remove proportion-
ally 50% of sward height (Laca et al. 1992), results suggest 
that the presence of straw in the no-tillage method of 
ryegrass establishment did not affect the bite depth, 
because   straw  and   invasive  plants  in   this  study  were 
concentrated in the lower stratum (i.e. 50% of sward height, 














Figure 1. Short-term intake rate by sheep (g DM/LW/min) 
under different sward heights and two methods of ryegrass 
establishment (▲no-tillage, ●conventional tillage). 
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maximize intake rate is an 18.5 cm sward height and this 
target is  not altered  by the method of  ryegrass  establish- 
ment. In the case of continuous grazing the average sward 
height should be from 10 to 15 cm (Pontes et al. 2004). In 
rotational grazing this height should be present when 
animals enter the sward, and not be reduced by more than 
40 % through grazing (Fonseca et al. 2012).  
Conclusions 
The optimum sward height targets for intake of ryegrass 
pasture were not altered with conventional or no-tillage 
establishment methods. There were differences in sward 
structure, but they had no influence on the intake rate, 
which was maximized at 18.3 cm sward height. 
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